New Italian populations of Knautia dinarica, formerly known only for Sila (Calabria, Southern Italy), were discovered in Abruzzo (Central Italy) and Basilicata (Southern Italy). In order to correctly classify these populations, a taxonomic study was carried out, including morphological and karyological analyses and the typification of the names Knautia sylvatica var. dinarica and K. arvensis f. silana. We conclude that in Italy only K. dinarica subsp. silana occurs, to be considered as endemic to central-southern Apennines and vicariant of K. dinarica subsp. dinarica, occurring in the Balkan peninsula. Both subspecies can be either diploid (2n = 20) or tetraploid (2n = 40), and are distinguished by the different mean shape of the basal leaves (the ratio length/width is higher in Italian plants).
Introduction
The dipsacaceous clade within Caprifoliaceae (Dipsacales) contains ca. 300 herbaceous species, mostly distributed in the Mediterranean area, Knautia Linnaeus (1753: 101) representing a monophyletic genus with 40-60 species (Carlson et al. 2009) . Knautia dinarica (Murbeck 1891: 111) Borbás (1894: 399) is currently known from Balkan Peninsula (in the former Jugoslavia, Albania, and Bulgaria countries) and Southern Italy (Calabria region) (Ehrendorfer 1976 , Conti et al. 2005 . Verlaque (1977) reported K. dinarica also from Greece, but this record was not confirmed in recent Checklists or Floras (Greuter et al. 1986 , Strid & Tan 1991 . Knautia dinarica subsp. dinarica occurs in the Balkans (mostly on limestones), while in Italy (on siliceous substrates, see Sarfatti 1965 , Brullo et al. 2007 ) only the narrow endemic K. dinarica subsp. silana (Grande 1913: 107) Ehrendorfer (1975: 40) is reported. On the basis of the literature data, the subsp. silana differs from the nominal one in hair-type and petiole length of basal leaves (Ehrendorfer 1975 (Ehrendorfer , 1976 (Ehrendorfer , 1982a . During field research in Central and Southern Italy, we found two populations of Knautia dinarica s.l. well outside the historical range and growing on calcareous substrate: the first one in Abruzzo region (Central Italy), the second one in Basilicata region (Southern Italy). In order to correctly classify these populations, we carried out a taxonomic study, including morphological and karyological analyses and the typification of the names involved. This work is also carried out within the initiative "Italian Loci Classici Census" (Domina et al. 2012) , launched in 2010 under the auspices of the Italian Botanic Society (see for instance Di Pietro et al. 2012 , Gallo et al. 2012 , Iamonico & Peruzzi 2012 , Peruzzi & Carta, 2013 , Iamonico 2013 , Bartolucci & Conti 2013 , Bartolucci & Peruzzi 2013 .
Material and Methods
This study is based on the analysis of relevant literature, field surveys and revision of herbarium specimens (including the original material for the names studied) kept in APP, BEOU, CLU, FI, LD, NAP, PI and WU (acronyms follow Thiers 2012) .
Despite a casual variation of the characters usually used to distinguish the two taxa was evident since our first observations, we noted on the contrary some variation in basal leaves size among the studied plants. For this reason, we decided to measure the following three characters: basal leaves length (cm), basal leaves width (cm), ratio basal leaves length / basal leaves width (L/W). Quantitative morphological investigation is performed on a total of 61 herbarium specimens of K. dinarica: 26 from Calabria (Southern Italy, fully corresponding to K. dinarica subsp. silana), 11 from the Balkans (fully corresponding to K. dinarica subsp. dinarica), 11 from Basilicata (Southern Italy, coded as BAS) and 13 from Abruzzo (Central Italy, coded as ABR). While ABR and BAS occur in single populations, the measurements of subsp. dinarica and subsp. silana were taken from samples coming from several localities (cfr. Appendix 1). The variables were processed singularly by means of ANOVA (after check of Levene statistics) with Tukey HSD test for comparing the same variable among pairs of Operational Taxonomic Units (OTU), using SPSS® 20 for Windows (SPSS, Chicago, IL, USA).
As regards the chromosome analysis, squash preparations were made from root-tips of plants cultivated in the Botanic Garden of Floristic Research Center of the Apennine [Polledrara, Secine (Palena) 
Typification of the names
Knautia dinarica (Murb.) Borbás (1894: 399) Bas.:-Knautia sylvatica var. dinarica Murbeck (1891: 111 Knautia sylvatica var. dinarica was described from Bosnia-Herzegovina and Montenegro (Vranica and Bjelasnica Mountains) (Murbeck 1891) . We traced eight herbarium sheets, kept in LD and WU, that were collected ante 1891 and match the protologue, so they can be considered as original material for the name. The best preserved and complete exsiccatum at LD is here selected as the lectotype. This specimen corresponds to the current concept of K. dinarica, but all the traced original material is showing only long hairs in the lower third of the individuals, in contrast with the description given by Ehrendorfer (1976) (Borbás 1894) , while the isonym proposed by Malý (1908: 233) has no nomenclatural status.
Knautia dinarica subsp. silana (Grande) Ehrendorfer (1975: 40) Bas.:-Knautia arvensis f. silana Grande (1913: 107 Ehrendorfer (1975) was validly published, despite the incorrect referring to basyonim's rank ("var.") and year of publication ("1911"). 
Morphological and Karyological Results
The relationships among the four considered OTUs are represented in Fig. 1 (N = 11) , ABR (N = 13), BAS (N = 11) and K. dinarica subsp. silana (N = 26) . Quantitative values are expressed as 10-90 percentile intervals, with minimum and/or maximum in brackets.
Discussion
The traditional morphological features used to distinguish the two subspecies of Knautia dinarica (hair-type and petiole length in the basal leaves) are very inconstant, according to our own observations (data not shown) and in agreement with the study of the nomenclatural types. Our quantitative analysis of basal leaves dimensional features confirmed a substantial overlap in leaf length and width, among the two subspecies and the unassigned ABR and BAS OTUs. On the other hand, the ratio of these two morphological features (ratio L/W) revealed a statistically significant mean difference between subsp. dinarica and the most southern Italian populations, with ABR somehow linked to both subspecies. However, when performed between subsp. silana (circumscribed as including ABR and BAS) and subsp. dinarica, ANOVA evidences a difference in ratio L/R (df = 2, F = 12.338, p = 0.001). On the contrary, a narrower circumscription of subsp. silana (including only BAS) compared with a wider circumscription of the typical subspecies (including also ABR) showed only moderately significant differences (df = 2, F = 5.381, p = 0.02). Accordingly, and despite the weak and incomplete morphological differentiation, it seems actually opportune to keep the two subspecies distinct awaiting further morphological and molecular analyses: K. dinarica subsp. dinarica is confirmed as endemic to Balkans, K. dinarica subsp. silana, as here circumscribed, results endemic to central-southern Apennines, from Abruzzo to Calabria (irrespective of geological substrate, either calcareous or siliceous). The range of the latter subspecies is extended of about 350 km northwards (Fig. 2) , and the plant could more common than expected in that area: for instance, a record of Knautia dinarica s.l. exists for a second locality in Basilicata, Mt. Volturino (Corbetta et al. 1986) .
Previous chromosome counts have been reported for Knautia dinarica subsp. dinarica by Ehrendorfer (1962) from Bosnia (2n = 20) , Montenegro (2n = 40), and Albania (2n = ca. 40) and by Verlaque (1977 Verlaque ( , 1985 from Greece (2n = 20) . Ehrendorfer (1975 Ehrendorfer ( , 1976 Ehrendorfer ( , 1982b reported also 2n = 40 for K. dinarica subsp. silana from Sila (Calabria, S. Italy) . By adding our count from Abruzzo into this framework, it can be concluded that both subspecies can be either diploid or tetraploid. A (recurrent) polyploidy is common in many groups of Knautia, including K. arvensis (Linnaeus 1753 : 99) Coulter (1823 , which is phylogenetically closely related to K. dinarica (Carlson et al. 2009 ).
Identification key for the Knautia dinarica subspecies
With the aim to a correct identification, at least ten individuals per population are to be measured. We have verified that measurements taken on single individuals could lead to a wrong identification. For a general description of the species, refer to Ehrendorfer (1976 basal leaves width (cm) (1.3-)1.6-3.2(-3.8) (0.9-)1.3-2.7(-2.9) (0.5-)0.6-2.2(-3.7) (0.7-)1-2.3(-3) ratio L/W (3-)3.3-7.0(-7.7) (4.7-)4.8-10.5(-11.5) (4.6-)4.7-11.8(-14) (4.5-)4.9-9.6(-14)
FIGURE 2. Distribution map of Knautia dinarica subsp. dinarica (red triangles) and K. dinarica subsp. silana (green triangles: historical populations; green stars: new populations) according to the studied material.
